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* Introduction to Technology
* Technology Validation
 Why This is Unique

* Goals & Objectives

* Methodology & Timeline

» Benefits to North Dakota

* Questions
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* Technical & Commercial Solution
— Don't separate NGLs. Convert NGLs to CH,
— Single reactor, catalytic process
— Much lower capital & operating costs
— Scalable to smaller wells (50 - 500 mcfd)

— Highly mobile and can easily be moved from
well site to well site
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* Proof-of-Concept Reactor
Demonstrated on 2 Wells
— 70% CH,/25% HC — 87% CH,
— 78% CH,/17% HC — 93% CH,

« 1 MW Pilot Scale Reactor
— Deployed in 2015
— 300 mcfd
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Clean Flaring

 95% Lower Criteria
Pollutants

Title 1 Complian

Flare
to
Methane

Iternative Fuel Ap
Bi Fuel Rigs/Fracs

CNG / Transportation
Power Generation
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Goal
Prove Technical and Commercial Viability for ND

Objectives

* Demonstrate Full Systems Approach
— Methane for Bi Fuel Apps., CNG, Power, Clean Flaring

* Quantify Emissions Reduction

« Economic Analysis for Commercial Viability
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MI M2 M3 M4 M M6 M7 M8 M9 MI10 M1l Mi2

Task 1 - Secure Well Site for Testing: -

Task 2 - Reformer Skid Construction and Delivery: « b
Task 3 - Reformer Skid Setup and Shakedown:
Task 4 - Prod of Pipeline Quality Natural Gas:
Task 5 - Electrical Power Production:

Task 6 - Emissions Testing and Quantification:

Task 7 - Reporting: ®) o) I (0] »)
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* Foster New Technologies & Methods

* Monetize Associated Petroleum Gas

— Cost Savings w/Bi Fuel, Transportation, & Well
Site Power

» Reduce GHG and Criteria Pollutants
— 95% Lower Emissions than Current Flaring Tech

* Create New Jobs
— Manufacturing, Distribution, & Service
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Thank You

Phillip Hutton, PhD
Principle Investigator
Novorocs Technologies
phillip.hutton@novorocs.com
Phone: 585-426-5000
Cell: 701-213-0494
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NOVOROCS Compressed NG
Flare Gas Reformer Storage Tank

NG Vehicles
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HALCON Market -

$15 Billion
Total Addressable
Market

(5 trillion cubic
feet of gas
flared

annually)

$310 Million
Served Available
Market

(4,000 Wells
Flaring in ND)
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